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ABSTRACT: 

International guidelines have addressed that identifying women at higher 
risk of GDM early in pregnancy is important as medical nutrition therapy 
as early as 15" weeks of gestation has a positive impact in preventing the 
complications. Studies revealed that performing fasting plasma glucose 
(FPG) as a screening test is an ideal indicator to identify pregnant women 
at risk of Gestational Diabetes Mellitus (GDM) has a good efficacy, 
especially at low threshold, easy to measure, inexpensive and 
reproducible. Our main objective of this study is to systematically evaluate 
the available literatures on the association of First trimester FPG and 
GDM. _ A systematic search on MEDLINE database was carried out 
with MESH terms “Plasma Glucose” AND “First trimester” AND 
“Gestational Diabetes”. The study is conducted following the PRISMA 
checklist. On MEDLINE database search, 190 articles were identified. Out 
of these 13 were not in English language, 168 were excluded with reasons 
such as 11 reviews, 143 were not relevant to our study and 14 didn’t have 
sufficient data. Finally 9 studies were included in the meta-analysis. As 
there is a physiological drop in the FPG in early pregnancy, in conclusion 
this study reveals that First trimester FPG of 82-89 mg/dl (<92mg/dl) is 
statistically significant in predicting the risk of later development of GDM 
in pregnant women. Due to the limited study data availability in India, 
further multi-centric prospective research is needed to generalize and 


validate the results. 


© 2022 The Author(s) 


“Correspondence at Dr. Vengojayaprassad S, Department of Diabetology, Coimbatore Medical College and Hospital, Tamil Nadu, India. 


Email:_vengojayaprassad@gmail.com 


Cite as: Association of first trimester fasting plasma glucose and gestational diabetes mellitus: A systematic review and meta-analysis 
Vishnu Shivam and Vengojayaprassad S. The Journal of Medicine and Science 2022; 01(02): 10-14. 
© 2022 The Author(s). This is an open access article under the CC-BY. (https://creativecommons.org/licenses/by/4.0/) 


11 


Vishnu Shivam et al. 


INTRODUCTION 

GDM poses a serious threat to maternal and child 
health. International organisations have addressed 
the importance of diagnosing GDM as early as 
possible due to its adverse maternal and fetal 
outcomes if it goes untreated [1-3]. Identifying 


women at higher risk of GDM early in pregnancy is 
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important as studies have demonstrate that 


application of an appropriate diet, exercise and 
medical nutrition therapy as early as 15"" weeks of 
gestation has a positive impact in preventing the 
complications. Studies revealed that performing 
FPG as a screening test is an ideal indicator to 
identify pregnant women at risk of GDM has a good 
efficacy, especially at low threshold, easy to 


RESULTS 


Identification 


Screening & 


Eligibility 177 full-text articles 


screened 


Inclusion 


Figure 1 PRISMA flow diagram shows selection of articles 


9 studies included in our 


meta-analysis 


measure, inexpensive and reproducible. The table 1 
shows the commonly used international guidelines 
for FPG cut off values in diagnosing GDM in 
pregnant women with value of 92 mg/dl [1,2]. Our 
main objective of this study is to systematically 
evaluate the available literatures on the association 
of Fasting FPG and GDM. 

Table 1. FPG cutoff values in commonly used 


international guidelines 


MATERIALS AND METHODS 

A systematic search on MEDLINE database was 
carried out with MESH terms “Plasma Glucose” 
AND “First trimester’ AND “Gestational 
Diabetes”. Articles which directly investigate first 
trimester fasting plasma glucose and GDM were 
included. Articles that were not in English 
language, not relevant to our study, review articles, 
case reports, erratum, commentary and editorial 


letters were excluded. 


190 records identified through MEDLINE 


13 records were not in English 


168 full-text articles excluded 


° 11 reviews 
° 143 not relevant 
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Table 2. shows Mean First trimester FPG levels of GDM women in included studies 


Author, Mean FPG at First | GDM at 24-28 
Country | Study design 

Year. i trimester (mg/dl) weeks 

Burlina, 
Italy Retrospective 

2022 


China Retrospective 
China Retrospective 
China Retrospective 
China Retrospective 


Kansu, . 
Turkey Retrospective 
2019 


Kang, 2021 | China 413 93.6 116 


Rashidi, 
Tran Prospective 1270 94.6 454 
2021 


No 


Figure 2. shows Subgroup Meta-analyses of the included studies 
GDM No GDM Std. Mean Difference Std. Mean Difference 

Study or Subgroup Mean SD_ Total Mean SD_ Total Weight IV, Random, 95% Cl Year IV, Random, 95% Cl 

1.2.1 Subgroup-I 

Hao 2017 82.8 54 167 79.2 54 653° 11.3% 0.67 (0.49,0.84] 2017 == 

Celik 2019 89.74 8.71 69 84.09 9.16 539 10.7% 0.62 (0.37, 0.87] 2019 =Es. 

Hu 2021 88.56 8.82 316 83.16 6.48 1876 11.5% 0.79 [0.66,0.91) 2021 a. 

Tong 2021 86.4 99 6998 86.62 7.02 41446 11.8% -0.03 -0.05,-0.00) 2021 * 

Burlina 2022 824 58 470 «807 6 541 11.5% 0.29 (0.16, 0.41] 2022 ig 

Tong 2022 85.5 7.74 4669 82.62 648 23361 11.8% 0.43 (0.40, 0.46] 2022 = 

Subtotal (95% Cl) 12688 68416 68.7% 0.45 [0.18, 0.73] Bsa 

Heterogeneity: Tau? = 0.11; Chi? = 641.61, df= 5 (P < 0.00001); F= 99% 

Test for overall effect: Z= 3.25 (P = 0.001) 

1.2.2 Subgroup-ll 

Kansu-celik 2019 92.93 7.84 29 86.79 8.17 69 8.8% 0.88 (0.41,1.34] 2019 

Kang 2021 93.6 8.64 116 89.1 6.48 297 11.0% 0.63 (0.41, 0.85] 2021 — 

Rashidi 2021 94.6 12.5 454 808 7.41 816 11.5% 1.47 (1.34, 1.60] 2021 7 

Subtotal (95% Cl) 599 1172 31.3% 1.00 [0.37, 1.63] =e RS 

Heterogeneity: Tau? = 0.29; Chi?= 44.53, df= 2 (P = 0.00001): P= 96% 

Test for overall effect: Z= 3.10 (P = 0.002) 

Total (95% Cl) 13287 69588 100.0% 0.63 [0.35, 0.90] ae 


Heterogeneity: Tau? = 0.17; Chi#= 1044.41, df= 8 (P < 0.00001); F= 99% 4 mH 5 4 NG { 
Test for overall effect: Z= 4.47 (P < 0.00001) NoGDM GDM. 
Test for subqroup differences: Chi*#= 2.43, df=1 (P=0.12), P= 58.8% - 
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Figure 1. Shows the PRISMA flow diagram summarizes the selection of articles. On MEDLINE database 


search, 190 articles were identified. Out of these 13 were not in English language, 168 were excluded with 


reasons such as 11 reviews, 143 are not relevant to our study and 14 don’t have sufficient data. Finally 9 


articles were included in the meta-analysis. The table 2 shows the mean FFPG levels of pregnant women 


who later diagnosed with GDM at 24-28 weeks of gestation. The table 2 shows the retrospective and 


prospective cohort studies included in our meta-analysis. 


DISCUSSION 

These included studies comprises a total sample 
size of 83, 301, out of these 13, 287 were diagnosed 
as GDM at 24-28 weeks of gestation with mean 
FFPG values of range 82.4 mg/dl-94.6mg/dl [4-12]. 
This mean FFPG_ values were _ statistically 
significant in predicting the risk of developing 
GDM later in pregnancy. The random effect model 
in figure 2 clearly shows that the first subgroup 
analysis of studies with mean FFPG values ranging 
from 82-89 mg/dl is significantly associated with 
prediction of GDM later in pregnancy. Further the 
second subgroup analysis with FFPG values ranging 
from 92-94 mg/dl also statistically significant in 
predicting the risk of predicting GDM later in 
pregnancy. As there is a physiological drop in the 
FPG in early pregnancy, in conclusion these study 
reveals that that First trimester FPG of 82-89 mg/dl 
(<92me/dl) is statistically significant in predicting 
the risk of later development of GDM in pregnant 
women. First trimester fasting plasma glucose can 
be used as a screening marker towards an early 
diagnosis and prediction of GDM, although it 
cannot replace the gold diagnostic standard of 
OGTT test at present. Due to the limited data of 
future multi-centric 


studies available in India, 


prospective studies are needed to generalize the 


results, to validate and improve the screening 
strategy of GDM. 

CONCLUSIONS 

CAN is common among long-standing Type 1 
diabetes patients. Early CAN involvement was 
more common than other grades of CAN and there 
was no Statistically significant sex predilection. 
Severe forms of CAN were significantly related to 
duration of the disease. Development of Cardiac 
Autonomic Neuropathy was observed even in 
patients with less than 5 years of duration of the 
disease in a significant proportion. Hence it is 
prudent to screen for the cardiac autonomic 
neuropathy in Type 1 Diabetes patients within five 
years of onset of disease if the glycemic control is 
unachieved over a long period of time. Among 
microvascular complications Peripheral Neuropathy 
was more commonly associated with Cardiac 
Autonomic Neuropathy than Retinopathy and 
Nephropathy (p < 0.05 
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